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Petrolium is one of the most precious resources in this world. We must do our 
best to enhance the production efficiency of petroleum during exploiting. The 
parameters such as water content, rate of flow, temperature and pressure of oil layer 
are important references of underground oil and gas reservoir. Moreover, can guild us 
to carry out water injection pressurization, oil well servicing and so on. Furthermore, 
parameters such as aiguille direction should be tested instantly during drilling. 
Downhole parameters should be transmitted to the ground through some methods 
after being acquired. Nowadays, adopting Cable Transmitting Mode to transmit these 
parameters is the most widespread method. However, in practice, this method is 
troublesome and may interfere with the normal production. For example, the friction 
between a cable and an oil well casing may break the cable and cause a failed data 
transfer. As an alternative to the wired method, the wireless telemetry technologies 
have the advantages of real-time online monitoring, saving the man-hour and without 
interrupting production. Domestic and international oil and gas exploitation 
companies have paid more and more attention in wireless data transmission 
techniques for downhole parameters transfer. Great financial and human resources 
have been invested in the research and development of the technique. There are 
mainly four kinds of wireless transfer methods for downhole data at present, namely, 
pressure pulses technique, electromagnetic wave technique, guided wave technique 
and electromagnetic induction technique. The band of pressure pulses technique is 
very narrow, then the rate of data transmission is very slow. Electromagnetic 
transmission wave technique is limited to shallow well testing because of the severe 
attenuation of electromagnetic waves in soil layer. Althogh  the electromagnetic 
induction technique has very high data rate, its costs are very high. 
In the downhole data transfer system based on guided waves, an emitting 
transducer is installed on one end of oil or drilling pipes to excite guided waves in 















on the other end of the pipes to receive the guided waves. The guided wave 
transmission technique is adaptable in deep well circumstance, it can transmit datas 
hundreds times faster than the pressure pulses technique, and it can realize bilateral 
communication. Consequently, it has great potential as a wireless data transmission 
method. 
The main task of this study is to construct a downhole data transmission system 
based on elastic guided waves propagating in oil or drilling pipes. The structure of  
oil or drilling pipes is sparse and periodical, which forms a comb filter of guided 
waves, moreover, the passbands are all very narrow. As a result, we use the 2FSK 
modulation method in the system. To assure the underground acoustic excitation 
system can work as long as possible, energy-efficient MCU chip is used to build the 
hardware of transmitter. DSP chip is used to build the hardware of receiver. 
Conventional piezoelectric transducer is inefficient, even unable to work under a deep 
well because the temperature there is always over 100 ℃ . Consequently, a 
magnetostrictive transducer is used in this system as the emitting transducer because it 
is resistant to high temperatrue. A piezoelectric transducer is used as the receiving 
transducer. 
This system can realize 93.75 bit/s data transfer rate, which verifies the feasibility 
of transferring downhole data using guided waves in oil or drilling pipes.   
The innovation of this study is twofold. Firstly, the magnetostrictive transducer 
which is resistant to high temperature is employed in data transfer system to excite 
guided waves. Secondly, 2FSK modulation method is presented to overcome the 
norrow passband and comb filter features of oil or drilling pipe channels. 
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